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The conservation status of the ten taxonomically currently recognised orchid species and subspecies (eight in the ge-
nus Ophrys, and one each in the genera Epipactis and Serapias) endemic to Apulia (southeast Italy) is presented. Each 
taxon has been assessed against the internationally accepted IUCN criteria and categories. Of the ten taxa, eight ones 
are classified as threatened (Endangered or Vulnerable), one as Near Threatened and one as Least Concern. Given that 
nine of the ten analysed taxa were recently assessed, a comparison with the previous assessments is presented: 67% 
of the assessed taxa changed their IUCN category. Four taxa (Ophrys murgiana, O. oxyrrhynchos subsp. ingrassiae, 
O. peucetiae, O. tardans) are now assigned to a higher threat category, while two taxa (Ophrys gravinensis and O. 
oestrifera subsp. montis-gargani) are now assigned to a lower threat category. These category changes in such a 
very short time are due to the better knowledge on the number of mature individuals and on the threats affecting the 
species, and to the discovery of new occurring sites. The most important category change affects Ophrys tardans. 
The new assessment leads to the category Endangered, whereas in the previous assessment this species was indicated 
as Least Concern, i.e. as not threatened. Another species with a noteworthy category increase is Ophrys peucetiae, 
previously indicated as Least Concern and now assigned to the category Vulnerable. The authors discuss these results, 
highlighting that especially when assessing rare species with a small distribution range against the IUCN protocol, it 
should be taken into account that the assessment could be influenced (also noteworthy) by the effective knowledge on 
the distribution, on the population size and on the threats affecting the populations. As a consequence, field work is 
warmly suggested before assessing the threat category of rare taxa, given that an increased effort in field research often 
leads to the discovery of new sites and to a better estimation of the number of individuals and of the threats.
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Introduction
According to the recent checklist of the flora 

native to Italy (Bartolucci et al., 2018), in Italy 
the family Orchidaceae is represented by 234 taxa 
(species and subspecies), 86 of which are endemic 
to Italy, plus two doubtfully occurring taxa. After-
wards, five new species endemic to Italy were de-
scribed in the genus Epipactis (Hertel & Presser, 
2019). The Italian administrative region with the 
highest orchids biodiversity is Apulia (101 occur-
ring taxa), followed by Tuscany (100 occurring 
taxa) and Basilicata (97 occurring taxa).

From a floristic point of view, Apulia is well 
known not only for its richness in orchid species, 
but also for the abundance of orchid populations 
and of individuals in the populations (Gӧlz & Rein-
hard, 1982; Lorenz & Gembardt, 1987; Romolini & 
Souche, 2012; AA.VV., 2016). Many botanists and 
amateurs from various European countries (especial-
ly from central Europe) come therefore to Apulia in 
spring. So the Orchidaceae family has also some eco-

nomic importance for this Italian region. At the pres-
ent state of knowledge, 101 currently occurring taxa 
(species and subspecies), one no longer recorded spe-
cies (Ophrys insectifera L.) and one doubtfully occur-
ring species (Ophrys bilunulata Risso) are reported 
from Apulia (De Leo, 2016; Bartolucci et al., 2018; 
Hertel & Presser, 2019; Mascia & Labadessa, 2019). 
The following ten taxa, eight in the genus Ophrys, 
and one in each of the genera Epipactis and Serapias, 
are endemic to Apulia: Epipactis garganica S.Hertel, 
Ophrys gravinensis D’Alonzo, O. mattinatae Meda-
gli, A.Rossini, Quitadamo, D’Emerico & Turco, O. 
murgiana Cillo, Medagli & Margh., O. oestrifera 
M.Bieb. subsp. montis-gargani Van de Vijver & 
W.Looken, O. oxyrrhynchos Tod. subsp. ingrassiae 
Dura, Turco, Gennaio & Medagli, O. peucetiae Lozi-
to, D’Emerico, Medagli & Turco, O. pseudomelena 
Turco, Medagli & D’Emerico, O. tardans O.Danesch 
& E.Danesch, and Serapias orientalis (Greuter) 
H.Baumann & Künkele subsp. apulica H.Baumann 
& Künkele. In fact, Ophrys nicolae Q.G.Manni 
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(Manni, 2016) is clearly a hybrid and probably has 
no taxonomic validity, and, despite to Peruzzi et al. 
(2014) and Wagensommer et al. (2014c), Ophrys ber-
tolonii Moretti subsp. bertoloniiformis (O.Danesch & 
E.Danesch) H.Sund is no more considered endemic 
to Apulia, occurring also in the nearby Basilicata 
(Bartolucci et al., 2018).

Epipactis garganica is a recently described spe-
cies (Hertel & Presser, 2019), reported from a small 
part of the Umbra Forest, on the Gargano promon-
tory. Ophrys gravinensis has also been described re-
cently (D’Alonzo, 2015a). It is known to date only 
from the province of Bari, i.e. in Gravina in Puglia, 
Poggiorsini, Spinazzola, and Cassano delle Murge 
(D’Alonzo, 2015b). Ophrys mattinatae was de-
scribed from Mattinata, on the Gargano promontory 
(Medagli et al., 2012). It was previously confused 
with Ophrys bremifera Steven, which is not present 
in Italy (Delforge, 2016). Until now it was known 
only from the type locality. Ophrys murgiana was de-
scribed from Altamura, on the Murgia plateau (Med-
agli & Cillo, 2009) and then found on other sites of 
the same area. Ophrys oestrifera subsp. montis-gar-
gani is endemic to the northern part of the Gargano 
promontory. It was described from Peschici (Van de 
Vijver et al., 2010), and reported also from Vieste, 
Ischitella and Vico del Gargano (Lorenz & Gem-
bardt, 1987). It was previously confused with Ophrys 
scolopax Cav. subsp. cornuta (Steven) E.G.Camus 
and with Ophrys oestrifera subsp. oestrifera. As the 
southwesternmost representative of the east-Med-
iterranean O. oestrifera-complex (Van de Vijver et 
al., 2010), together with O. mattinatae, this taxon is 
one of the many examples of connections between 
the flora of Apulia and the flora of south-east Europe 
and the eastern Mediterranean region, as abundantly 
demonstrated by floristic (Peruzzi & Caparelli, 2007; 
Karl & Scholz, 2009; Wagensommer et al., 2014a,d, 
2017) and vegetational (Bianco et al., 1988; Di Pietro 
& Wagensommer, 2008, 2014) studies. Possibly it is 
explained by research on the palaeogeography of the 
Mediterranean area, that confirmed the existence of 
land connections between Apulia and the Balkans in 
the Oligocene and in the Miocene epochs, in particu-
lar during the Late Miocene (Tortonian and Messinian 
stages) (Azzaroli & Guazzone, 1980; Musacchio et 
al., 2006; Mazza, 2013). Ophrys oxyrrhynchos subsp. 
ingrassiae was described from Martina Franca, in the 
province of Taranto (Dura et al., 2011), being then re-
corded from Cassano delle Murge, in the province of 
Bari (De Leo, 2016), and from Francavilla Fontana, 
in the province of Brindisi (Mascia, 2018). Ophrys 
peucetiae was described from Ruvo di Puglia, in the 

province of Bari (Turco et al., 2012). Until now it was 
known only from the type locality. Ophrys pseudo-
melena was described from San Cataldo (Vernole), 
in the Salento peninsula (Turco et al., 2012). It was 
previously confused with Ophrys lutea Cav. subsp. 
melena Renz. It is widespread in Apulia, occurring in 
the provinces of Foggia (Mattinata, Monte S. Angelo, 
Peschici, Vieste) (Lorenz & Gembardt, 1987), Taran-
to (Mottola) (Turco et al., 2012) and Lecce (Vernole, 
Melendugno, Gallipoli) (Turco et al., 2012). Ophrys 
tardans was described from Lecce, in the Salento pen-
insula (Danesch & Danesch, 1972). It is still known 
only from the province of Lecce, in Otranto (Gen-
naio & Medagli, 2015), Collepasso (Gennaio et al., 
2016) and Vernole (Lumare & Medagli, 2017). The 
record from the province of Bari (Gravina in Pug-
lia) (D’Alonzo, 2013) is erroneous (D’Alonzo, pers. 
com.). Finally, Serapias orientalis subsp. apulica was 
described from Siponto, near Manfredonia (Foggia) 
(Baumann & Künkele, 1989). This taxon is currently 
known from many sites throughout Apulia (Lorenz & 
Gembardt, 1987; Perrino & Signorile, 2009; Turco & 
Medagli, 2012; Perrino et al., 2013; Lumare & Meda-
gli, 2016; Lumare et al., 2016, 2018; Gennaio, 2017).

In the last years, a big effort has been carried out 
in many countries worldwide for the publication of 
red lists according to the IUCN protocol (e.g. Ras-
si et al., 2010; Bilz et al., 2011; González-Espinosa 
et al., 2011; Rakotoarinivo et al., 2014; Stroh et al. 
2014; Qin et al., 2017). In Italy, the extinction risk of 
a great number of plant species has been evaluated 
in the last years, aiming at a new Italian Red List of 
vascular plants (Rossi et al., 2013, 2014, 2016; Ors-
enigo et al., 2018, 2020). Due to an increased effort 
in field research, many new data about the popula-
tions of different species of Orchidaceae in Apulia 
were collected in the last years. Following the IUCN 
protocol (IUCN, 2012a,b, 2019), more accurate in-
formation about distribution, occurring sites, number 
of individuals, trend of the populations, ecology of 
the species, threats affecting the populations, etc., can 
influence the extinction risk assessment results, espe-
cially in case of rare species (Wagensommer, 2010). 
Therefore, the aim of the present paper is the IUCN 
assessment of the ten orchid taxa currently considered 
endemic to Apulia, the comparison between the new 
assessments proposed in this study and the previous 
ones, and the evaluation of the results of this com-
parison: Are there category changes? If yes, why?

Material and Methods
Apulia is an administrative region in south-east-

ern Italy, covering an area of 19.541 km2. Floristic 
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surveys were carried out in the whole Apulian region 
for all taxa, except for the recently described Epipac-
tis garganica, from 2015 to 2019. During the surveys, 
carried out twice a week from 1 March to 31 May, 
new occurring sites were searched in suitable envi-
ronments, and counts of individuals and the evalu-
ation of threats in already known populations were 
carried out. For each taxon we collected also the data 
available from literature (Lorenz & Gembardt, 1987; 
Medagli & Cillo, 2009; Perrino & Signorile, 2009; 
Van de Vijver et al., 2010; Dura et al., 2011; Meda-
gli et al., 2012; Turco & Medagli, 2012; Turco et al., 
2012; Perrino et al., 2013; D’Alonzo, 2015a,b; Gen-
naio & Medagli, 2015; De Leo, 2016; Gennaio et al. 
2016; Lumare & Medagli, 2016, 2017; Lumare et al., 
2016, 2018; Gennaio, 2017; Mascia, 2018; Hertel & 
Presser, 2019). All the data were then stored in a da-
tabase, including occurring sites with geographic co-
ordinates, trend of each population, number of ma-
ture individuals on each site (when available), threats 
identified by expert-based observations and then cat-
egorised according to the IUCN threats classification 
scheme (IUCN, 2012b), year of the more recent ob-
servation for each site.

The distribution data were stored in a geo-data-
base, in which each georeferenced record was reported 
in a grid of 2 × 2 km cells. The Extent of Occurrence 
(EOO) and Area of Occupancy (AOO) were calculat-
ed with Google Earth Pro. The EOO was measured by 
the minimum convex polygon (the smallest polygon 
in which no internal angle exceeds 180 degrees and 
which contains all the sites of occurrence), while the 
AOO was calculated using the grid of 2 × 2 km cells. 
If the measured EOO was smaller than the AOO, its 
value was elevated to the same value of AOO. The oc-
currence in a Protected Area, especially in a national 
park, was highlighted in the geo-database. The national 
parks instituted in Apulia are: the Gargano National 
Park in the north of the region (province of Foggia) 
and the Alta Murgia National Park in the central part of 
the region (province of Bari and province of Barletta-
Andria-Trani). The assessments (at global level) fol-
low the IUCN protocol (IUCN, 2012a,b, 2019). The 
nomenclature and the taxonomic arrangement follow 
Bartolucci et al. (2018).

Results and Discussion
IUCN Global Assessments

Epipactis garganica S.Hertel
Occurring sites: 13.
Threats: No threats affecting the species.
EOO: 8 km2.

AOO: 8 km2.
Locations sensu IUCN: No threats have 

been found.
Severely fragmented: No.
Extreme fluctuations: No.
Estimated number of mature individuals: ca. 100.
Continuing decline: No decline observed. No 

projected continuing decline.
Previous assessment: Not Evaluated (NE); Be-

cause of its recent description, this species had never 
been assessed before against the IUCN categories 
and criteria.

New assessment (criteria B, C, D): Endan-
gered (EN D).

Notes: All occurring sites are inside the Gargano 
National Park.

Ophrys gravinensis D’Alonzo
Occurring sites: 6.
Threats: 7.1 (Fire and fire suppression); 7.3 (Oth-

er ecosystem modifications).
EOO: 140 km2.
AOO: 20 km2.
Locations sensu IUCN: 3.
Severely fragmented: No.
Extreme fluctuations: No.
Estimated number of mature individuals: ca. 500.
Continuing decline: No decline observed. No 

projected continuing decline.
Previous assessment: EN D (Orsenigo et al., 2018).
New assessment (criteria B, C, D): Vulner-

able (VU D1+2).
Notes: All occurring sites are inside the Alta 

Murgia National Park.

Ophrys mattinatae Medagli, A.Rossini, 
Quitadamo, D’Emerico & Turco

Occurring sites: 3.
Threats: 1.3 (Tourism and recreation areas); 4.1 

(Roads and railroads).
EOO: 74 km2.
AOO: 12 km2.
Locations sensu IUCN: 3.
Severely fragmented: No.
Extreme fluctuations: No.
Estimated number of mature individuals: ca. 200.
Continuing decline: No decline observed. No 

projected continuing decline.
Previous assessment: EN D (Orsenigo et al., 2018).
New assessment (criteria B, C, D): Endan-

gered (EN D).
Notes: All occurring sites are inside the Gargano 

National Park.
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Ophrys murgiana Cillo, Medagli & Margh.
Occurring sites: 8.
Threats: 1.1 (Housing and urban areas); 2.1 (An-

nual and perennial non-timber crops); 6.1 (Recre-
ational activities).

EOO: 634 km2.
AOO: 32 km2.
Locations sensu IUCN: 6.
Severely fragmented: No.
Extreme fluctuations: No.
Estimated number of mature individuals: ca. 1800.
Continuing decline: Decline observed in one site 

near Altamura. Continuing decline projected, due to 
the detected threats.

Previous assessment: VU D2 (Orsenigo et al., 2018).
New assessment (criteria B, C, D): Endangered 

(EN C2a(ii)).
Notes: Four out of eight sites are inside the Alta 

Murgia National Park.

Ophrys oestrifera M.Bieb. subsp. montis-gargani 
Van de Vijver & W.Looken

Occurring sites: 39.
Threats: 1.3 (Tourism and recreation areas); 

7.1 (Fire and fire suppression); 7.3 (Other ecosys-
tem modifications).

EOO: 132 km2.
AOO: 72 km2.
Locations sensu IUCN: 6.
Severely fragmented: No.
Extreme fluctuations: No.
Estimated number of mature individuals: ca. 2500.
Continuing decline: No decline observed. Con-

tinuing decline projected, due to the detected threats.
Previous assessment: EN D (Orsenigo et al., 2018).
New assessment (criteria B, C, D): Vulnerable 

(VU B1ab(i,ii,iii,iv,v)+2ab(i,ii,iii,iv,v)).
Notes: The major part of the sites are inside the 

Gargano National Park. Only a few sites are outside 
the national park.

Ophrys oxyrrhynchos Tod. subsp. ingrassiae
Dura, Turco, Gennaio & Medagli

Occurring sites: 7.
Threats: 7.3 (Other ecosystem modifications).
EOO: 365 km2.
AOO: 28 km2.
Locations sensu IUCN: 4.
Severely fragmented: No.
Extreme fluctuations: No.
Estimated number of mature individuals: ca. 300.
Continuing decline: No decline observed. No 

projected continuing decline.

Previous assessment: NT (Orsenigo et al., 2018).
New assessment (criteria B, C, D): Vulnerable 

(VU D1).
Notes: One site (Cassano delle Murge) out of 

seven is included in the Alta Murgia National Park.

Ophrys peucetiae Lozito, D’Emerico, Medagli & Turco
Occurring sites: 2.
Threats: No threats have been found affect-

ing the species.
EOO: 8 km2.
AOO: 8 km2.
Locations sensu IUCN: No threats have 

been found.
Severely fragmented: No.
Extreme fluctuations: No.
Estimated number of mature individuals: ca. 350.
Continuing decline: No decline observed. No 

projected continuing decline.
Previous assessment: LC (Orsenigo et al., 2018).
New assessment (criteria B, C, D): Vulner-

able (VU D1).
Notes: The two occurring sites are outside the 

boundaries of the national parks.

Ophrys pseudomelena Turco, Medagli & D’Emerico
Occurring sites: 40.
Threats: 2.1 (Annual and perennial non-timber 

crops); 7.3 (Other ecosystem modifications).
EOO: 11 510 km2.
AOO: 100 km2.
Locations sensu IUCN: 10.
Severely fragmented: No.
Extreme fluctuations: No.
Estimated number of mature individuals: ca. 2500.
Continuing decline: No decline observed, except 

on the sites of Mottola, Vernole and Gallipoli. No 
projected continuing decline.

Previous assessment: NT (Orsenigo et al., 2018).
New assessment (criteria B, C, D): Near Threat-

ened (NT).
Notes: The major part of the sites occurring in 

the Gargano promontory are included in the Gargano 
National Park.

Ophrys tardans O.Danesch & E.Danesch
Occurring sites: 6.
Threats: 1.1 (Housing and urban areas); 1.3 (Tour-

ism and recreation areas); 2.1 (Annual and perennial 
non-timber crops); 6.1 (Recreational activities).

EOO: 617 km2.
AOO: 24 km2.
Locations sensu IUCN: 4.
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Severely fragmented: No.
Extreme fluctuations: No.
Estimated number of mature individuals: ca. 800.
Continuing decline: decline observed in two 

sites. Continuing decline projected.
Previous assessment: LC (Orsenigo et al., 2018).
New assessment (criteria B, C, D): Endangered 

(EN B1ab(i,ii,iii,iv,v)+2ab(i,ii,iii,iv,v)+C2a(ii)).
Notes: The occurring sites are not included in the 

national parks.

Serapias orientalis (Greuter) H.Baumann & 
Künkele subsp. apulica H.Baumann & Künkele

Occurring sites: 48.
Threats (especially on the sites near Manfredonia): 

1.1 (Housing and Urban areas); 1.2 (Commercial and 
Industrial areas); 1.3 (Tourism and recreation areas).

EOO: 15 354 km2.
AOO: 136 km2.
Locations sensu IUCN: 13.
Severely fragmented: No.
Extreme fluctuations: No.
Estimated number of mature individuals: ca. 3500.
Continuing decline: No decline observed, except in 

the area of Manfredonia (Foggia) and along the coast 
near Monopoli (Bari). No projected continuing decline.

Previous assessments: R (Conti et al., 1992); 
VU (Conti et al., 1997; see also Wagensommer et al., 
2013); LC (Orsenigo et al., 2018).

New assessment (criteria B, C, D): Least Con-
cern (LC).

Notes: Most of the sites are outside the boundar-
ies of the national parks. Some sites are included in 
the Gargano National Park, and one site is included 
in the Alta Murgia National Park.

Considerations to the assessments
Endemic taxa are the most valuable com-

ponent of a flora and deserve high regional and 
global conservation priorities (Schmeller et al., 
2008; Brundu et al., 2017). The assessments of 
the species conservation status are considered ef-
fective tools to aid conservation planning and to 
evaluate conservation options (Orsenigo et al., 
2018). Even if the IUCN protocol for assessing 
the conservation status of species has no legal im-
plications, the scientific community has endorsed 
its use, even despite the errors that have been 
identified (Possingham et al., 2002; Mace et al., 
2008). We agree with Anton et al. (2013) that this 
approach may represent a starting point for the 
legal categorisation of species. Nevertheless, as 
pointed out by Rossi et al. (2016), legal protec-

tion alone is not sufficient to guarantee a good 
conservation status of the protected species.

The distribution maps (Fig. 1, Fig. 2) show 
areas where the species cluster together, where 
the highest diversity of species can be found. As 
highlighted by Orsenigo et al. (2018), the implica-
tions of these analyses are important because they 
allow the identification of areas of potential con-
servation importance and the focusing of direct 
conservation management actions in geographi-
cal areas with the highest levels of plant diversity 
(Crain et al., 2011) or with a high concentration 
of narrow endemic species (Wulff et al., 2013). In 
Apulia the territories with the highest number of 
sites and with the highest biodiversity of endemic 
orchids are the Gargano promontory in the north, 
the Murgia plateau in the central part of the re-
gion and the Salento peninsula in the south (Fig. 
1, Fig. 2). This is certainly a consequence of the 
environmental characteristics of these territories, 
which show the highest environmental variability 
in the region (Blasi & Biondi, 2017). The only 
territory in which a greater presence of sites has 
been expected is the area of the «Gravine» gorges 
in the province of Taranto, also characterised by a 
great environmental variability (Biondi & Guerra, 
2008; Di Pietro & Misano, 2009, 2010). Perhaps, 
to fill this gap, a greater effort in field research 
would be necessary in the province of Taranto. 
On the other hand, the absence of sites of orchids 
endemic to Apulia in the Daunia Mts., another 
territory with a high environmental variability, is 
due to the proximity of this area to the Apennine 
mountain chain and to other Italian regions (Wa-
gensommer et al., 2014b).

No taxon is classified as Critically Endan-
gered. Nevertheless, eight of the ten assessed taxa 
are classified as threatened (four as Endangered 
and four as Vulnerable) and only two taxa are clas-
sified as non-threatened (one as Near Threatened 
and one as Least Concern) (Table). Despite many 
sites being included in the Gargano National Park 
and in the Alta Murgia National Park, many threats 
were detected, affecting also these populations in-
cluded in the national parks. This demonstrates that 
the protection given by the national parks, albeit 
valuable for the conservation of wild biodiversity, 
cannot be considered sufficient. Targeted conser-
vation actions are necessary for the conservation of 
the most threatened taxa. A monitoring programme 
is also warmly recommended, in order to better 
understand the population dynamics and how the 
detected threats negatively affect the populations.
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Fig. 1. Global distribution of Epipactis garganica, Ophrys mattinatae, O. oxyrrhynchos subsp. ingrassiae, O. pseudomelena, 
and O. tardans.

Fig. 2. Global distribution of Ophrys gravinensis, O. murgiana, O. oestrifera subsp. montis-gargani, O. peucetiae, and 
Serapias orientalis subsp. apulica.
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According to the IUCN threats classification 
scheme (IUCN, 2012b), the most common threats 
affecting the analysed species are enlargement of 
human settlements and tourist facilities, and other 
ecosystem modifications, followed by agricultur-
al activities. That is in accordance with other re-
cent assessments, also on living groups different 
from plants, such as fungi (Wagensommer et al., 
2018) and animals (Temple & Terry, 2009). Hu-
man pressure connected with agriculture, residen-
tial and commercial development or recreational 
activities was already recognised as a key driver 
of extinction risk (Underwood et al., 2009; Ors-
enigo et al., 2018). Especially in coastal areas, 
tourism and recreational activities have negative 
impacts on plants, as already pointed out by other 
authors (Ballantyne & Pickering, 2013).

Nine of the ten analysed taxa were recently 
assessed against the IUCN categories and criteria 
(Orsenigo et al., 2018). However, in the last few 
years many new data were collected in Apulia on 
the distribution, threats and population size of the 
taxa belonging to the family Orchidaceae, due to 
an increased field activity. That can explain why 
six of these nine taxa (67%) changed their IUCN 
category (Table, Fig. 3).

Four taxa (Ophrys murgiana, O. oxyrrhynchos 
subsp. ingrassiae, O. peucetiae, O. tardans) are now 
assigned to a higher threat category, while two taxa 
(Ophrys gravinensis and O. oestrifera subsp. montis-
gargani) are now assigned to a lower threat category 
(Fig. 3). These category changes in such a very short 
time are due to the better knowledge on the number 
of mature individuals and on the threats affecting the 
species, and to the discovery of new sites. The most 
important category change affects Ophrys tardans. 
The new assessment leads to the category Endangered, 
whereas in the previous assessment this species was 
indicated as Least Concern, i.e. as not threatened. This 
completely different assessment is primarily due to the 
better knowledge of the threats affecting this species 
(Orsenigo et al. (2018) indicated no threats for this spe-
cies) together with the observed and projected decline, 
and secondarily to the count of the number of mature 
individuals, which was not known until now. Another 
species with a noteworthy category increase is Ophrys 
peucetiae, previously indicated as Least Concern and 
now assigned to the category Vulnerable. This change 
is due to the count of the number of mature individu-
als. In fact, the population size was unknown to date, 
and therefore Orsenigo et al. (2018) could not assess 
this species against subcriterion D1. The other taxa are 
characterised by a single category increase or decrease. 
In the previous assessment (Orsenigo et al., 2018), all 
the taxa falling in a threat category (CR, EN, VU) were 
assigned to their category according to criterion D. In 
the present assessment, five taxa were assigned to their 
threat category according to criterion D, and three taxa 
according to other criteria (one taxon according to cri-
terion B, one taxon according to criterion C and one 
taxon according to both criteria B and C). This is the 
result of a better knowledge of the threats affecting the 
species and of the population dynamics (increasing, 
stable or declining populations), both necessary for the 
assessment against the criteria B and C.

Table. Comparison between previous and new assessments

Taxon Previous assessment 
(Orsenigo et al., 2018)

Threats according to 
Orsenigo et al. (2018) New assessment Threats found in the 

present assessment
Epipactis garganica Not evaluated Not evaluated EN D No threats found
Ophrys gravinensis EN D 5.2, 7.1, 7.3 VU D1+2 7.1, 7.3
Ophrys mattinatae EN D 4.1 EN D 1.3, 4.1
Ophrys murgiana VU D2 2.1 EN C2a(ii) 1.1, 2.1, 6.1
Ophrys oestrifera 
subsp. montis-gargani EN D 7.1, 7.3 VU B1ab(i,ii,iii,iv,v)+2ab(i,ii,iii,iv,v) 1.3, 7.1, 7.3

Ophrys oxyrrhynchos 
subsp. ingrassiae NT 7.3 VU D1 7.3

Ophrys peucetiae LC No threats found VU D1 No threats found
Ophrys pseudomelena NT 7.3 NT 2.1, 7.3
Ophrys tardans LC No threats found EN B1ab(i,ii,iii,iv,v)+2ab(i,ii,iii,iv,v)+C2a(ii) 1.1, 1.3, 2.1, 6.1
Serapias orientalis 
subsp. apulica LC No threats found LC 1.1, 1.2, 1.3

Fig. 3. IUCN category change from the previous to the pres-
ent assessments.
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Given that rare species are intrinsically charac-
terised by an exiguous number of sites, fortuitous 
discovery of new sites is quite uncommon. Though, 
targeted field research often leads to the detection of 
still unknown sites (Wagensommer, 2010). The fol-
lowing new sites were found during the floristic sur-
veys: Ophrys mattinatae near Vieste and in Umbra 
Forest (near Caserma Caritate), O. murgiana in Ruvo 
di Puglia, Cassano delle Murge, Spinazzola and An-
dria, O. oxyrrhynchos subsp. ingrassiae in Crispiano, 
O. peucetiae in Santeramo in Colle, O. tardans in 
Melendugno, Serapias orientalis subsp. apulica in 
Altamura, Cisternino and Melendugno. Assessing 
rare species, the discovery of a single or few new oc-
curring sites could lead to a different IUCN category. 
In fact, the new sites could noteworthy change the 
knowledge on the threats actually affecting the spe-
cies (used for the assessment against the criteria B 
and C), or lead to a better estimation of the number of 
mature individuals (used for the assessment against 
the criteria C and D). The same result could be ob-
tained by a better knowledge of threats and popula-
tion size in already known occurring sites. Therefore, 
an in-depth field research is warmly suggested before 
assessing the IUCN threat category of rare taxa with 
a small distribution range.

Conclusions
We consider our assessments a first step in the 

conservation of the Orchidaceae endemic to Apulia. 
Given that eight of the ten assessed taxa are classified 
as threatened, a monitoring programme is necessary 
in the next years to guarantee their current conserva-
tion status. Monitoring activities will allow to a bet-
ter understanding of the threats affecting the species 
and population dynamics. This information will be of 
great help for the possible implementation in future 
of in situ and/or ex situ conservation actions. In ad-
dition, our assessments will allow in future to assess 
these species also against the criterion A of the IUCN 
protocol. In fact, it will be possible to define a trend of 
the populations and to highlight a possible reduction. 
The comparison between our new assessments and 
the previous ones shows that 2/3 of the taxa changed 
their IUCN category. These changes demonstrate that 
to be consistent, the assessments against the IUCN 
criteria of rare species with a small distribution range 
need to be preceded by targeted field research, be-
cause of the importance of an in-depth knowledge 
on the effective occurring sites, population size and 
threats actually affecting the populations. Without this 
foregoing step, the results of the assessments could be 
not appropriate. Therefore, we recommend that who 

are engaged in the IUCN assessments of rare taxa al-
ways take into due consideration this aspect.
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В настоящей работе представлен охранный статус десяти видов и подвидов орхидных (восемь так-
сонов рода Ophrys и по одному таксону родов Epipactis и Serapias), эндемичных для региона Апулия 
(юго-восточная Италия). Каждый таксон был оценен согласно критериям и категориям Красного спи-
ска МСОП, принятым на международном уровне. Из десяти таксонов, восемь были отнесены к угро-
жаемым (Исчезающий (EN) или Уязвимый (VU)), один таксон – как находящийся в состоянии, близком 
к угрожаемому (NT), и один таксон – как вызывающий наимень�ие опасения (LC). Учитывая, что де-NT), и один таксон – как вызывающий наимень�ие опасения (LC). Учитывая, что де-), и один таксон – как вызывающий наимень�ие опасения (LC). Учитывая, что де-
вять из десяти анализируемых видов уже были ранее оценены, мы провели сравнение их прежнего ста-
туса с результатами новой оценки. В результате было показано, что 67% оцененных таксонов сменили 
категорию Красного списка МСОП. Для четырех таксонов (Ophrys murgiana, O. oxyrrhynchos subsp. 
ingrassiae, O. peucetiae, O. tardans) отмечено повы�ение категории угрозы исчезновения, тогда как для 
двух таксонов (Ophrys gravinensis and O. oestrifera subsp. montis-gargani) категория угрозы исчезнове-
ния была понижена в результате проведенной оценки. Эти изменения категорий Красного списка в та-
кое короткое время объясняются получение более полных данных о количестве половозрелых особей, 
об угрозах для популяций этих таксонов, и выявлении новых местонахождений орхидей. Самое значи-
тельное изменение категории касается Ophrys tardans, который был оценен как «Угрожаемый» (EN), 
тогда как предыдущая оценка этого вида указала его статус, как «Вызывающий наимень�ие опасения» 
(LC), т.е. не являв�имся угрожаемым таксоном. Другой вид, категория которого заметно повысилась, 
это Ophrys peucetiae. Тогда как прежде он был оценен как «Вызывающий наимень�ие опасения» (LC), 
в результате настоящего исследования этот вид получил оценку «Уязвимый» (VU). Авторами обсужда-
ются эти результаты, Авторы обсуждают эти результаты, подчеркивая необходимость учитывать, что 
на оценку могут влиять (что примечательно) эффективные знания о распространении, размере популя-
ций и угрозы, влияющих на популяции. Это особенно важно при оценке, согласно протоколу МСОП, 
редких видов с неболь�им ареалом. Как следствие, перед оценкой категории угрозы редких таксонов 
настоятельно рекомендуется проводить полевые исследования, учитывая, что увеличение интенсив-
ности  полевых исследований часто приводит к выявлению новых местонахождений видов и более 
точной оценке количества особей в популяциях и угроз им.
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